process, is recently been studied as a potential candidate gene in the pathogenesis of TCP.
The single nucleotide polymorphisms (SNPs) was mined after intensive literature survey on and protein accession number, NP_680092.1 of gene cathepsin B (CTSB) is used in our 1 0 7 computational analysis. The SNP data was retrieved from literature (PMID16492714) (17). The workflow for the computational analysis performed to decipher the significance of SNPs The sequence of cathepsin B (CTSB) was retrieved from UniProt database-P07858 1 1 6 (CATB_HUMAN). The non-synonymous variants (L26V and S53G) were manually inserted 1 1 7
in the wild-type protein sequence for further analysis. The two ns SNPs (L26V and S53G) are modelled to analyse the structural effect of variants. The position specific iterated blast program (PSI-BLAST) with protein databank database 1 2 1 (PDB) and default advanced settings, was used to find the template for homology modelling. annotated and evaluated by using Verify-3D and ProSA servers. After these models pass the 1 2 6 respective thresholds, ramachandran plot was evaluated. TM-score and root mean square respect to wild-type by using TM-Align. Non-synonymous SNP Analysis
The two dimensional structure of wild-type and mutated protein were calculated using 1 3 1 PSIPRED v3.3. The functional effect of mutations is predicted using following algorithms: bonds is a significant descriptor to locally study the confirmation and dynamics. Therefore, to bond distances in main chain, side chain and the bond angle between the main chain residues.
Further, the stability of the mutated models was calculated by SDM server, I-Mutant suite, 1 4 0 mCSM webservers , which are free energy ( ) calculator algorithms. solvated in a dodecahedron box with SPC216 water molecules at 1.5 Å marginal radiuses.
The system was made neutral by adding required number of sodium (Na) and chloride (Cl)
ions. Subsequently, the molecular system was subjected to steepest distance energy 1 4 9 minimization until reaching the criterion of 1000Kj/mol with OPLS-all atom force field. and Particle Mesh Ewald method was used to compute electrostatic interaction. Finally, structures were subjected to comparative analysis by computing RMSD (Root mean square finally protein compactness was studied by calculating radius of gyration. Data curation
The SNPs associated with TCP were extracted from literature and is tabulated in Table 1 . The
SNPs are further categorized and is shown in Fig 2. There are total 23 SNPs in CTSB gene.
The non-coding region includes 20 SNPs (1 deletion, 6 in 5'UTR, 2 in 3'UTR and 11 in 1 6 9 introns). Coding region has 2 missense variants and 1 synonymous variation. Sequence retrieval and Alignment
The protein sequence (Table 2) was retrieved from Uniprot database and the desired variants 1 7 9
were manually inserted in the sequence. The Uniprot ID is P07858 (CATB_HUMAN). The
sequence annotations are shown in Table 3 . The sequences of the wild type and the mutant 
Sequence Annotation
Wild Type >WT (Fig 3A) Mutant 1 >L26V (Fig 3B) Mutant 2 >S53G (Fig 3C) [ sequence of mutant Ser53Gly (S53G) manually substituted in the wild-type protein sequence. The substituted amino acid, glycine is highlighted as green. Homology modelling
The 3D-structure of mutants (L26V and S53G) proteins was predicted after template as query and the resulting templates were then filtered. Finally, X-ray crystal structure of
human procathepsin B (PDB ID: 3PBH) (35) with 2.5 Å resolution was used as a template
for homology modelling. The DOPE scores, TM-scores and RMSD of the predicted best as well as in the wild-type cathepsin B structures in quality of predicted mutated models. The Z-score of L26V model is -7.32 and S53G model energy analysed by ProSA tool is negative for maximum residues in L26V and S53G mutation, L26V is shown in sticks, which is equivalent to LEU9P-VAL10 in PDB files.
6
Visualization and numbering is done using PyMOL tool.
7
Note: Numbering of amino acids in wild type PDB (3PBH) file differ to that of mutated 2 2 8 models because propeptide and peptide regions are numbered separately in the published 2 2 9
wild-type PDB file. numbering is done using PyMOL tool.
3 4
Note: Numbering of amino acids in wild type PDB (3PBH) file differ to that of mutated wild-type PDB file.
3 7
Non-Synonymous SNP Analysis
The functional effect of the mutations predicted by using algorithms described above are 2 3 9 tabulated in Table 6 . The S53G mutation was observed to have deleterious effect on the indicates destabilization of mutated proteins (Table 7) .
2 5 2 Table 6 . Prediction of functional effect of mutations by using different algorithms. absence of H-bonds at that position.
6 7
Analysis of SNPs in UTR region.
6 8
UTRs play an important role in mRNA processing during post-translational mechanism.
6 9
Hence the SNPs in the UTR region can significantly affect the functionality of UTRs. The databases miRdbSNP, PolymiRTS, miRNASNP, were used to predict the significance of SNPs in 3'UTR region (Table 8) . The 2 SNPs present in 3'UTR region, rs709821 and rs8898 were predicted to be present in miRNA binding sites and therefore are significant. The SNP 2 7 5
rs8898 was predicted to be loss of functional mutation by PolymiRTS database and hence it 2 7 6 is significant and can be deleterious. significance since they are associated with miRNA target sites. 
